Understanding distribution patterns of hosts implicated in the transmission of zoonotic disease 17 remains a key goal of parasitology. Here, random forests are employed to model spatial 18 patterns of the presence of the plateau pika (Ochotona spp.) small mammal intermediate host 19
The Em transmission cycle is based on the predator-prey relationships between canid 53 definitive hosts such as fox, coyote and wolf and small mammal intermediate hosts (Rausch, 54 1995; Eckert et al., 2001) . Within a definitive host adult tapeworms produce eggs at regular 55 intervals which are shed in faeces, contaminating the environment (Raoul et al., 2001 ). The 56 parasite lifecycle then undergoes a free-egg stage, with intermediate hosts infected through oral 57 ingestion of eggs when feeding (Eckert, 1996) . The transmission cycle is completed when 58 however the epidemiological importance of these hosts varies (Rausch, 1995) . 61 Domestic dogs can also be infected and, due to their close contact with human 62 populations, are a significant infection risk to humans (Rausch, 1995; Moss et al., 2013; Zhang 63 et al., 2014) 
via accidental ingestion of Em eggs. Prevalence rates of Em infection in domestic 64
dogs of up to 33% are recorded in Tibetan communities of western Sichuan Province, ChinaChina, respectively (Wang et al., 2010) . 68 Dog re-infection studies in Sichuan Province, China, suggest that domestic dog 69 populations are quickly re-infected by Em, and may contribute to an active peri-domestic 70 transmission cycle (Giraudoux et Small mammal species often exhibit specific preferences for optimal habitats, with 80 species distributions influenced by the locations of these key habitats (Raoul et al., 2008) . 81
Small mammal populations are shown to respond to optimal habitat availability, particularly 82 the ratio of optimal habitat to total land area (Giraudoux et al., 2003; Pleydell et al., 2008) . 83
Consequently, landscape change is known to affect the population dynamics of wild mammals 84 (Lidicker, 1995) , with increases in the optimal habitat proportions correlated with population 85 outbreaks of Microtus arvalis and Arvicola terrestris in France (Giraudoux et al., 1997) , and 86 M. limnophilus and Cricetulus longicaudatus in south Gansu, China (Giraudoux et al., 1998 ; 87 Craig et al., 2000) . This process is hypothesised to be significant for Em transmission 88 (Giraudoux et al., 1997) , so that pathogen transmission may vary through time and space due 89 to landscape modification. Elsewhere in China, small mammal spatial distributions are shown 90 to be modified by landscape disturbances such as deforestation in Gansu (Giraudoux et al., 91 1998), afforestation in Ningxia (Raoul et al., 2008) , and overgrazing and fencing practices on 92 the Tibetan plateau (Wang et al., 2004; Raoul et al., 2006) . 93
Pastureland degradation due to overgrazing has also been linked to increased small 94 mammal densities, for example Ochotona spp., Microtus spp., Cricetulus kamensis and 95
Myospalax baileyi (Raoul et al., 2006) on the eastern Tibetan plateau, China, where HAE is 96 endemic (Wang et al., 2004; Li et al., 2010) . In Shiqu county, China, grass height was 97 negatively related to Ochotona curzoniae burrow abundance suggesting that overgrazing in this 98 area increased abundance of this species (Wang et al., 2010 (Smith & Gao, 1991 ) and population densities ranging from 100 to 400 pikas 114 ha -1 on the Tibetan plateau (Jiapeng et al., 2013) . Given the contrast between the biomass of 115 
Materials and methods 151
The research focused on a study area near the town of Tuanji, Shiqu county, Ganze Tibetan 152 Autonomous Prefecture, Sichuan Province, China (Fig 1) . This is located on the eastern edge 153 . Eighteen landscape level metrics were generated (see Table 1 
Results 242
The overall land cover classification accuracy using 365 reference locations was 83.84% 243 ( The map produced (Fig 3) spp. presence than land cover patch spatial arrangement. 318 RF assessment indicated that degraded grassland (DG) at the 100m buffer size was the 319 most important land cover class variable. At the 200m and 300m buffer sizes DG was again the 320 highest ranked land cover variable. Although UPS (400m) and water (500m) were the highest 321 ranked land cover variables at those respective buffer sizes, the ranking of DG as second, 322 fourth and fifth most important variables overall, and highest at the three buffer sizes closest to 323 the survey transect points, indicates that DG could be considered the most important land cover 324 variable of influence. Smith & Gao, (1991) Of particular concern in the study area is the impact of heavy grazing by yak resulting 335 in large areas of degraded grassland. Past studies have shown that land cover changes and 336 grazing practices can increase the likelihood of small mammal population outbreaks that are 337 suggested to play a significant role in Em transmission (Wang et al., 2004) . If this heavy 338 grazing results in larger Ochotona spp. populations and more frequent population outbreaks 339 due to increased optimal habitat availability, this could potentially contribute to increasing 340 levels of Em transmission, resulting in greater risk to human populations. 341 
